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SWOARY

Small charges of H.E, have been exploded
centrally in open~ended rectangular steel boxes
having dimensions in the ratio 1 x 1 x 2, and the
amount of deformation is taken as a measwre of
damage. The amount is influsnced by the dimensions
of the confining chamber within which the target box
is susponded prior to detomation. It has been fourd
that the damsge is within 1 per cent., of the damage
resulting from a trial in the open if the linear
diwensions of the chamber exceed L4-1/2 times the linear
dimensions of the target. More specifically the cross-
section of the confining chamber muat exoeed a certain
niniznm and there is a oratical length for each cross-
section which exoeeds this minimum.

Comparisons have been made with open-ended
oylindrical rivetted cans and further trials with
other target structures are to be made,

INTRODUCTION

A great deal of work has been done on the damage to aircraft structures
by internal and external blast; suoh trials entail the destruction of real
or replica targets under conditions which simulate as closely as possible
those conditions which are thought to be important in anti-aircraft attack.
The purposes of these trials are many and varied and the experimental
teciniques may be illustrated by considerstion of a recent investigation on
the effect of altitude on internal blast damage to aircraft structures by
small D.A, fused shell (Ref. 1). This comprised a study of the relative
effectiveness of various H.E. fillings at altitudes and sea level and it was
oconcluded that the damage effect at 50,000 £t. was reduced to about half that
caused at sea level,

Demage is assessed in & somewhat arbitrary memner by inspection and
comparison; skin damage caused by fragments or blast consists of bulges,
holes or tears, all of which are measureble but not necessarily additive.

A spar or rib may be dented, bent or fractured; a plate may be holed, cracked
or deformed, The damage to the structure as a whole is given an assesmment
which is expressed as a percentage by comparison with damage to a similar
structure under specified conditions, Long experience has resulted in a
method of assessment which, in spite of its somewhat arbitrary nature, is
reproducible and absolute in the sense that it provides a measure of those
faotors which result in a kill.

A complementary theoretical study of the reduction in blast from bare
oharges at high altitudes has been made (Ref, 2) and the oconclusions reached
are not inconsistent with the results of the field trials. A siaple blast
wave at a point in space may be described by three parameters, peak pre ’ure P,
duration of the positive pulse T and positive impulse I (defined to boJ, Pat).

The shape of the positive pulse is often assumed to be constant and thus the
pressure-time relationship may be expressed in terms of two parsmeters P and I.
It is suggested from the theoretical treatment (Ref. 2) that, at 60,000 ft.
altitude, the positive impulse I at a given distance from the charge is
reduced to roughly half its value at sea level. With peak overpressure the
reduction at altitudes depends on the magnitude of the pressure; when at is
less than 5 p.s.i. there is a decrease of 50 per cent. Further information
on the effeot of altitude is available from U,S. Reports (Refs. 3 and 4).

The fundamental problem, then, is to correlate the pressure~time
relationship which describes a blast wave (expressed in terms of measurable
paramoters) resulting from a charge or warhead with the damage to aircraft
structures under realistio conditions. Sperrassa (Ref. l.liha;‘::n;ued the

ence on peak pressure and impulse of damage %o A=25 airc y
external blast. Bare charges of 50/50 Pentolite varying from 8 to 5000 1b.
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weight were detonated at various distances from the airoraft. For a given
charge weight the distance between charge and target was varied wntil the
target was damaged to specified extent. Measurements were made of the
pressure pulses and values of F and I estimated. Thus, for each charge
weight, estimates of P and I were obtained from the blast wave which resulted
in standard damage, and by varying the charge, the relation between P and I
for constant damage was derived. These relationships are empirical and not
casily interpreted and it would seem that the correlation betwsen pressure
pulse and damage assessment might be simplified by a study of the damage by
blast to simple structures.

Simple structures - If damage to a structure subjected to a pressure pulse of
specifi orm can be analysed mathematically, then that structure may be

regarded as being simple in the mathematical sense. A structure may be of
simple shape (for example, a rectangular box made from thin sheet metal) and

it may simulate some features of a more complex structure, yet the definition
of the blast damage to it may be complex. The damage to such a target, however,
may be described by a physical measurement, such as change in dimension or
extent of deformation. Experiments made with relatively small targets may
constitute a useful approach to understanding the mechanism of blast damage.

The general study of the problem is summarised as follows:-

(1) A study of the pressure-time relationships resulting from detonations
of bare charges of explosive, and wethods of altering the shape of these pulses.
The shape of the blast wave depends on distance from the charge, and suitable
methods of measuring blast pressures must be developed. Pieszo-electric gauges
sul table for this application are in process of develorment and experimental
data are closely linked with theoretical research.

(44) A theoretical study of the effect of biast on mathematically simple
structures, for example, the permanent deflection of a thin membrane or plate
caused by an applied pressure pulse.

(ii1) The correlation of measured damage to mechanically simple structures
and measurements of the blast wave: this includes damage to plates and rods,
and damage by internal and external blast to steel boxes which are freely
suspended or rigidly attached to struts. The magnitude and shape of the
pressure pulse may be varied by varying the distance between charge and target
and by using different types of explosive. Most of the trials will be
carried out with relatively small structures and a scaling investigation may
be necessary. It is also planned to study the effects of altitude and
temperature on blast damage by this technique, and a small pressure chamber
will be required.

The final stage will be correlation o. blast wave parameters with the
damage criteria deraved from theory, from simple trials and from field
assessments.

The experimental approach outlined above may econumise on full-scale
trials in connection with the study of blast at altitudes, Some trials using
representative aircraft structures were carried out at Pendine (Ref. 5).

The experiments comprised static detonations of 20 mm, Hispano H,E./I shell
within the structure and trials with the shell burst in flight by means of a
burster plate fitted into the structure. All firings were made in the
altitude firing chamber which is designed to give temperature andi pressure
conditions corresponding with any altitude from sea level to 50,000 feet.

The chamber is cylindrical, of length 15 ft. and diameter 3 ft. 6 in. and
with a removable end; the wing targets were approximately 4 ft. 6 in. long,

2 ft. 8 in. wide and 6 in. deep. The target was relatively large compared
with the chamber and it was observed that there was a 'chamber effect' at
sea level conditions; the confinement caused a considerable reduction (of the
order of 4O per cent.) in the observed damage compared with the results of
similar trials in the open air. Unfortunately it is not lmown to what extent
the chamber effect varies with altitude. It was decided that experiments
with simple mode)l targets and varying degrees of confinement might throw
light on this problem and provide information which would be of value in

designing a full-size altitude chamber.

i



The present report, which describes the first stage of the general
investigation, 1s concerned with the relationship between the amount of
damage by internal blast to simple box structures and variation in size
of the confining chamber.

EXPER IMENTAL

The precise damage to a simple box structure {rom blast resulting from
a charge suspended internally is dependent on a number of factors, each of
which 1as a source of variation; the dimensions of the box, thickness and
hardness of the material, weight, shape and position of the charge must all
be carefully controlled to give a reproducible damage criterion. It is
convenient to express the damage to a specified type of target as a function
of charge weight, all other factors being matched as far as possible. In
choosing the exact type and shape of target, there are two main requirements
to be satisfied; the damage should permit of precise measurement, and it should
be reproducible. Variation within a batch of similar trials should be small
so that small samples may be used and significant differences between batches
clearly demonstrated, As is described below, the first design of target was
a oylindrical rivetted steel can with open ends and this did not satisfy the
requirements; the second type, a rectangular box with open ends was highly
satisfactory.

Cylindrical rivetted cans - The cylindrical cans, of length 12 in. and

diameter 6 in., were produced from timned mild steel plate of thickness

0,031 in.; a rectangular sheet of metal was bent into a cylinder and the
overlapping edges were secured by means of two rows of 24 rivets, spaced

Oe5 in, apart. The ends were left open. The charge, consisting of a C.E.
pellet of diameter 0,35 in. and of chosen length (length to diameter ratio
varied botween 1/2 and 2), was taped on to a wooden plug with inset detomator,
the detonator being set along the axis of the cylinder. The charge was
positioned by strings in the centre of the structure which was itself
suspended in the open between two posts 6 ft. high and 10 ft. apart. This
constituted an experiment in open air, To study chamber effects the target
was positioned in the centre of a totally enclosed rectangular chamber of
square cross-section constructed from steel plates. Damage from relatively
small charges (4 gm. P.E.) consisted of plastic deformation, usually in a
band ruming circumferentially around the middle of the can; a charge of 5 gm.
resulted, in addition, in a tear along the rivetted joint. A charge of 7 gme
gave a long tear at the rivets together with other longitudinal tears in the
can and general deformation of shape. Examples of damaged cans are shown in
Pig. 1. In consequence, it was very difficult to obtain an exact estimate
of overall damage; criteria adopted were (a) number of torn rivet holes and
(b) the total length given by the sum of individual tears,

Reog% cans - The first type of rectangular can was produced by bending
welding from a rectangular piece of mild steel 2 ft. x 1 ft. x 0.063 in.,

giving an open-ended box of length 1 ft. and square section 6 in.  The
dimensions of the nominally square section in a plane through the centre of
the can were measured exactly and the charge positioned as before, After
detonation the can was deformed but not torn, that is, the size of charge
was such as to deform the square section into four circular arcs, and the two
dimensions in the central plane were again accurately measured. Damage was
defined as percentage increase in mean of two measurements and varied
acoording to charge weight from zero to over 25, Between O and 25, this
damage criterion was found to be very accurate and reproduocible, and varied
smoothly with variation of charge weight. Sowe deformed cans are shown in
Pig. 2; if the charge was too large, the damage was less precisely defined
and less dependent on the exact weight of charge detonated (Fig. 2C).

Most of the trials were made with pressed C.E. pellets and as the charge
woight was varied it was not always possible to maintain a fixed shape of
charge (i.e. length to diameter ratio). Attempts were made to use an
approximately spherical charge by moulding a given weight of P,E. around the
end of the detonator; this resulted in damage which was subject to more
variation than that obtained from the pressed tetryl.
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Throughout most of the investigation the target consisted of the open-
ended rectangular can with dimensions in the ratio 2:1:1. The thickness of
steel was varied between 0,031 and 0,062 in. and length between 6 in., and
18 in,

Variation of chamber size - Although the reasons for the chamber effect are
not clearly understood, we may assumc for a given target shape that there is
a chamber size within which damage to the target does not differ
significantly from damage in a similar trial in open air. The target was
open-ended with dimensions in the ratio 2:1 (length to diameter or width of
square section) and the confining chamber was also of square cross-section
and variable length. The size of chamber could not be varied systematically
since use was made of such steel boxes and plates as were available; four
types of chamber were used,

(a) a rectangular box of 1 ft., square section, and length variable from
14 in. to 8 ft.,

;bi a 2 ft. cube,

¢) a rectangular chamber 7 ft. x 3.5 ft. x 3.5 ft.,

d) a rectangular box of 2 ft. square section, and length up to 6 ft.

EXPERIMENTAL RESULTS

S of trials - The series of trials are shown in Table 1, and a sumary
of the results in Tables 2-6 (Appendix). The results are shown graphically
in Figs. 3-8.

No attempt has been made, as yet, to express damege as an empirical
function of the dimensions of the target owing to the variations of thiclkness
and hardness within a batch of nominally aimilar steel plates, but care has
been taken to match each trial under specified confinement with an equivalent
trial in open air., It is assumed and verified in some cases that, if damage
to a target under certain conditions of confinement is significantly different
from the equivalent experiment in open air, then similar pairs of targets of
the same dimensions but produced from different steel would give the same
answer,

TARLE 1 - Series of trials

CE;:::: 1x1xL{2x2x2|35x35x7 2x2x1L

sﬁ:?e;n. e Series code:

6 (ddem.) x 12 A c

6x6x12 B D X
LxLx8 E G

3x3x6 F H

5x5x10 I L
9x9x18 ' J

55 x 5.5 x 11 M
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An interesting result obtained in the early stages of the investigatiom
was that damage under confinement could be greater or less than im open air,
depending on the degree of oonfinsment. In Pig, 3 the perventage defermation
is plotted as a function of welght for reotangular targets
6 x 6 x 12 in, produced from O, in, thiock steel. 1In series B the cross
seotion of the confining chember was constant (1 ft. square) and its length
varied. With a length of 1k in. (1.17 ft.) which is only 2 in. in excess of
the length of the target the damage was oconsiderably greater than in open air.
Vhen the chamber lemgth was increased to 2 ft. the deformation was decreased
a8 & repult of confinement. It can be seen that as the length is increased
(up te 8 £t.) the demage curve is closer to the open air condition but a mch
greater increase in length might de necessary to give data which do not differ
significantly from oonditions of no confinewment. This is shown in Mg. 7
where an attempt hes been made to fit a mmooth curve to a limited number of
observations.

By including the data from series D in Pig. 3 it is seen that the effect
of oonfinement camnot be explained aimply as a function of the volume of the
chamber. The damage in a chamber 2 x 2 x 2 £t. 1s closer to open air damage
than that resulting from oonfinement in a box 1 x 1 x 8 ft.

In a systematic approach to the problem, the technique of varying the
length of a chamber of fixed cross-section would seem a profitable one and
curves similar to thoae in Fig. 7 are obtained from the reaults of series K,
L and M. Given a chamber of 2 ft. x 2 ft. cross-section we find that a
target 4 x 4 x 8 in. suffers damage similar to that in open air when the
length sxceeds a value between 3 and 4 ft. On the other hand with a target
6 x 6 x 12 in., there is a chamber effect with lengths up to 6 £t. It is
estimated that the critical length for a target 5.5 x 5.5 x 11 in. is Jjust
about 4 ft.

The results from series B and P are summarised in Pig. 4 and it appears
that a chamber 2 x 2 x 2 ft. affects the damage to targets of sises
Lxbx8in and 3x 3 x 6in, With a large confining chamber of fixed
dimensions 3.5 x 3.5 x 7 ft., however, it is only when the target is as large
as 9 x 9 x 18 in. that the chamber effect is apparent.

H-m between cglindriul and rec;_-_n% cans -~ It has been mentioned

1 ey. ve 0 N X 12 in, ws unsatisfactory
becauss of the large variation within a growp of similar trials. It is
interesting to mote, howsver, that the results are oomparable with the data
from the rectangular targets. The curves in Pig. 6 are similar to those in

Pig. 3 and the chember effects are ranked in the seme order.

DISCUSSION

In addition to obtaining information that has genersl application in the
asseasment of blast damege to simple structures, it was desired to assist in
solving a particular problem, namely, the effect of the confiming chamber on
the degres of damage to a general targst structure. Trials have se far been
carried out only on & particular type of simple target, an open-ended box, and
further the dimensions were always in the ratio 2 x 1 x 1. It is not to de
expected that any preeise chamber dimensions above which we estimate that the
chamber offect is negligible will apply directly to other simple forms of
target structure, Purtherwere, the statement that two damage eriteria 4o not
differ significantly from eech other needs some qualification. With the
Teotangular cans we have found that damage is reproducidle, that is, within-
batch variation is small. Percentage deformation (usually over the order of
20 per ocent.) is expressed to the first decimal place, and in general a
difference of 0,2 per oent. may be regarded as significant. This means that,
1f the damage assessment in open air is 20, damage under confinement is
regarded as similar if its value lies betwsen 19.8 and 20.2, that is within
1 per oent. of the value 20,

4
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timation of chamber effect - In estinating winimm chember sise that
results In damage similar to that obtained in open air (allowing a 1 per ocent.
level of errer) the results suggest that we should speoify a minimm chamber
length for any oross-section above a certain winimmm, Bearing in mind

however that wo have oonsidered only one type of simple target structure, it

is advigable to epecify chamder siss in more general terms, and assume that

the chamdber dimensions should de in the same ratio the target dimemsions,
memely 2x % X 1. Tms if the tis 2l x L x{ , the results suggests
minizmm chamber dimensions 9¢ x 4.5 x 4.5¢. Thus in order to obtain dsmage
within 1 per cent. of open-air damage the linsar dimensions of the chamber
should be 4-1/2 times larger than those of the target. If a difference up

to 5 per oent. is acosptable, four times linear dimensions should be sufficient.
If 1t be desired to have a ocudbical oonfining chamber then its linear dimension
should be at least four times the marimm dimension of the target.

Purtber trials will be carried out with other types of simple target and
atteapts will be made to specify more fundamentally the effects of confinemsnt,

CONCLUSIONS

Por open-ended rectangular cans of dimensions 2 x 1 x 1 that are deformed
by intermal blast whilst suspended in & confining chamber of dimensions
2k xk x k, the damage is Within 1 per cent. of that resulting from a similar
trial in open air if k exceeds 4.5, and is within 5 per oent. if k is greater
than 4.

The minimm chamber dimensions may bde defined more exaotly, however, with
respoct to this particular type of target by letting the chamber have
dimensions 2\ x k X k when k must exceed some value ko, and for each value of
k > ko, there exists a critical valus of A (sayAo) which depends on k, such
that A must exceed Ao.

Cemparisons have been mads with other types of simple target struotures
(cylindrical, open-ended, rivetted cans) and further trials are to be made.

1. "Effect of altitude on internal blast damage to aircraft struotures dy
small oalibyre D,A., fused shell®; O.B. Proc. Q720h, 1952

2, HEM Pike & J.H. Bird; "The reduction in dlast from bare charges
at high altitudes®; A.R.E. Report 3/50

3. J. Dewey and J. Sperrasza; "The effect of atmospherio pressure and
teuperature on air shock"; B.R.L. Report No. 721, 1950

ke J. Sperrassa; "Dependence of external blast dsmage to A-25 aircraft on
peak pressure and impulse®; B.R.L. Report No. 575, 1951

5. "Effeot of altitule on internal blast damage to aircraft targets by
small D.A, fused shell®; O,B, Proc. Q6996, 1951
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APPENDIX

TABRLE 2 - Sumary of trials, Series B
Target size 12 x 6 x 6 in,, thiclness of steel 0,062 in.
Sise of chamber 1 x 1 x L £t,

Chamber Charge Peroent deformation
length, ft, H.B. Weight Open air Conf'ined
L .2
1.17 P.E, l 15.9
. . 5 15.6
. . 6 18,7 26,2
. . 7 21.3 28.5
* . 8 22,1
2 . 6 18.7 13.2, 14,0
. " 7 21.3 14,9, 16,2
. . 8 22.1 15.4
8 » 6 18.7 15.4
. . 7 2.3 17.6

TAHE 3 - Sumary of trials, Series D, E, P
Sise of chamber 2 x 2 x 2 £,

Target Char, nt deformation
B ol B 0T TR A A A T R B
u.. .t..l, in, e
D 6x6x12 +06 P.E. 7 21.3 19.2
. " . 8 22.1 21.1
) ] bxhkx8 .028 P.B. 1.0 16,5
LxH2z8 b . 1.5 23.3
bz hzx8 . . 2.0 3.5
bxhzx8 .028 P.B. 1.0 13.0
. . . 1 .5 22.7
. . 2.0 25,2
bxbzx8 .028 P.B. 1.0 14,0
. . " 1.25 12.0
. . . 1.5 16,2
. . . 1.7% 15.7
8 .028 C.R. <15 14%.5
bx t * . . 1.08 18.9 19.1 17.3
. L] . 1.50 21.8 2.3
6 .028 C.E. . 13.8 1.5
y 3= z * . L .'5[ 19.4 18.0
. . " 1,07 ol 2.8 ek




TABLE 4 - Summary of trials, Series G, Y,

Size of chamber 7 x 3.5 x 3.5 ft,

Target Charge Tercentage deformation
Series Dimensions Thiclkness of H.E, Jeight Cpen air Co
in, steel, in, on.
G L x4 x 8 .032 C.E., 1008 19.5 19.8
" " " 1.5 23.9 2.3
Lx4x8 .032 C.E. 1.08 18,9 19.1 17.7
" " " 1.5 21.81 21,2
H 3x3x6 032 C.E 37 12,1 12.1
" . " ol 19.4 18,2 19.8
b4 5x5x10 .026 C.E. 1,08 2.3 23.9
. .02 " " 141 13.9
" " . 1.5 19.0 19,2
J 9x9x18 .065 C.E. 11,0 18.3 18.4 | 17.2 18.0
TAHB 5 - Sumary of trials, Series K, L, M.
Size of chamber 2 x 2 x L ft,
Fercentage
Target Char deformation
Series | Chasber | Dimensiona,| Thiockness| I.E. | Weight | Open
langth, in, of sateel, . air
e, in,
K 6 X 6 x 12 .“} C.B. 7.18 3003
4 " . . 7.17 16.7 13.8
5.75 . " . 7.16 19 15.4 15,7
L 1 5x5x 10 032 C.B. 1.08 26,8
2 te . L . 1508 1’.3
3 " " . » 16,0 15.6
A . . . . 16,0 16,2
. 55x5.5x11 .036 C.E.| 1.08 9.3
¥ :: ? " " . 2,16 20.7 20.7 20.5
5 [ ] L L " 20.5 2’0‘

+




TABLE 6 - Summary of trials, Series A, C.
Target size 12 in, x 6 in. (diam.), thickness of steel(0.03)in,

Chargk D ©
Series | Chamber size, | H,E. | Weight, | Number of rivets | Total length of tear,

by 8 g torm in,

A 1x1x1.17 P,E. 4.5 0 0
* " 5.0 6 2.5

* " 5.5 15 8.3

. » 6.0 30 (23 + 7) 14,7

" " 6.0 21 14.9

. " 6.0 16 9.3

" " 7.0 1 15.9

" " 7.0 30 (16 + 14) 14,0

ix1x2 P.E, 6.0 15 7.0

" 6.0 15 7.0

1x1x2 C.kB, 3.2 15 510 +5) 12,2

L.3 23 (12 + 11) 28.3

1x1x8 B.E. 6.0 9 b

" " 7.0 22 (18 + &) 10.8

c 2x2x2 P.E. 6.0 17 (9 + 8) 8.5
. * 7.0 20 10,0

Open air PE, 45 0 0

by . 5.0 10 5.0

* " 5.3 8 3.8

. . 6.0 20 (11 + 9) 10,0

. " 6.0 15 7.9
" " 7.0 23 10,2

" " 7.0 21 13.4

. . 9.0 23 17.2

. C.E. 3-2 12 508

] " 4.3 20 17.0
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511,126 Septe1953
sssessacnt of blast dwuwvige to sinplce structurcs

Port 1 = Estination of the chrulber cffeet

Je'TeGibson and TeL.V'all

Snall charges of HeEe have bDeen ciiploded oentrnlly in opone

cnded rectangular stecl boxes having dinensions in the ratio 1 x 1

x 2, and the anount of deforuation is taken as a necasure of dananges
The nuount is influcnced by the dinensions of the confining chanboer
wvithin vhich the target box is suspended prior to detonation, It
has Leen found that the dmnnge is vithin 1 per cont, of the daange
resulting fron o trial in the open if the lincar dincensions of the
chanber cxcoed de1/2 tines the lincar dinmsions of the targcte
lfore specifically the crosse-scotion of the confining chanber must
cxcccd a certoin nininu and there is a eritical length for cach
cross=scction which cxeccds this rinimun,

Conparisons hove been ninde with openecnded cylindrical
rivetted cons and further trials with other target structures arc
to bec nadee

9 ppe 3 figs. 1 phots appendix
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534,22242: SCRET ieReE. Report 19/53
5414126 Sept«1953
asscssnent of blast nape to sinple structurcs

Part 1 - Estination of the chanber cffccet

J."eGibson and TeL.%cll

Snall charges of HeEe have beon cxploded ccntrally in opene-
endet reetongular stecl boxes having ddnensions in the ratio 1 x 1
x 2, an the anount of deformation is taken as a nensurce of donage.
The apount is influenced by the dirensions of the confining chamber
within vhich the target box is suspended prior to dctomation, It
'ins been found that the donape is within 1 per cente of the donage
resulting from o trinl in the open if the lincar dinensions of the
chanber exceerd 4=1/2 ties the lincar cdncnsions of the targete
ore speeifically the crossescetion of the confining chonber rmust
cxceced o certain niniowgn and there is a eritieal length for coch
cross-scetion vhich cxeceds this nindrmun,

Canparisons have been nade with open=cnded cylindrical
rivetted cons anl further trials wAth other target structurcs arc
to be nadee
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Assessnent of blast damage o simple structures P 1953
Part 1 = Esticaticn of the ¢hacber offcet
JoWe Gibson and T.L.Wall

Snnll cherzes of HeEs hve been sxyloded centrally in open~ended
rectaniular steel boxes havirmg dimensions fn the ratio 1 x 1 x 2, and the
amvunt of deforuaticn §s token as o ncasure of donagas The chiount is
influenced by the ditensions of the ocafining chanber within which the tor~
get box Is suspended prior to detonctione It hes been found thot the
dercge is within 1 per cents Of the darsge resulting from ¢ trinl {n ths
open if the linecr dinensicns of the chamber oxoeed 4=1/2 tines the linear
dioensicns of the torgete More speoificelly the eross=section of the ocn=
fining chamber nust oxceed & oertcin ninirun and there §s - orftical length
tor each orcas~seoticn wm.ich exceeds this niniouz,

Ccorpariscns hive been nade with open=ended cylindriccl rivetted cans
and further trials with other target structures are to be mdes
S ppe 3 f1:s. 1 phote Adpendix
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534.22242 SZCRET aefeEe REPCTE 19/53
541, 126 Sept, 1953
Assesspant cf tlast d-pige te sirple structures

Port 1 = Estimaticn of the chamber effect

JoW.Gibscn and TeLleWall

sSmall charges of HeEe have beun cxploded centrally in ogen-ended
rectenzular steel boxes having diccnsions in the ratic 1 x 1 x 2, and the
amount of deformation {s tzked 4s o mecsure cf damezes The amount s
influenced ty tra dizensions of the confining chanber within which the var=
zet bex 1s suspended prior to detonaticne It hes been found that the
darnge 1s within § per cent, of the dzmoge resulting freo ¢ trizl in the
open 1f the linear dimensicns cf the chanter exoeed 4=1/2 tines the linecr
dicensions of the torgets More specificolly the cross-section of the con™
fining chaob~r fust exoeed 2 cartain ninitun and there 1s 2 criticcl lemgth
tor cach cross=sacticn ihich exoecds this ninioun,

Compari scns have bevn rade with open=ended cylindriczl rivetted oans
end further trizls with other torset structures are to be Dadee

9 ppe X fi3se 1 phots Av.'iegﬁl&mm

534022242 SECHET aeieEs Heport 19/53

5414126 B2pts 1953
«ssesstient of blast darmage Lo sinple structures

Part 1 = Estirotion of the charber affect

JeW.Gibscn and T.L.Wall

sScall cherp s of HeE. have been explcoded sentrally in open~ended
rectengular steel boxes hoving dinensions in the rotfo 1 x 1 x 2, and the
ssount of deformaticn 18 taken as 2 Ceasure Of darnges The ancunt 1s
intluenced by the dinensions of the confininz ohcmber within which the tor~
zet box 1s suspended prior to detonstione It hos becn found thot the
dacage 1s within { per cente Of the damge resulting frem ¢ trial In the
open 1f the linear dimensions of the charber exsedd 4=1/2 tines the llnecr
ditensions of the torgete  More speclificolly the cross=sectiod ¢f the ocn=
fining ochobber zauist exceed = certain ninlmun ond there s ¢ critical lencth
tor each sross*section which exseeds this minirup,

Compari sons have beed node with open=ended cylindriccl rivetted ocons
and fupther tricls with other target structures are t¢ De modee

9 Dhe 3 tigs. 1 phote Aww

53e22202 SECRET- AeReEe Report 19/53
54 8
.ul:mmt of blag dazage to simple structures e 1953
Part § = Estircation of tha chamber effect

JoWe0ibacn and Tel.Wall

Suall oharges of HeEe Bawe beed exploded centrally in open=ended
rectangular steel boxes hoving dizensions {n the rtio 1 x 1 x 2, 2nd the
opount of deforcetion 1s taken as o beasure of domozes The amount is
fafluenced by the dimensions cf the confining chocher within which the ter
get box 1s suspended prior to detomations It has been tound that the
dacege 1s within § per ounte Of the damnge resulting frem 1 tricl in the
open if the lincar dimeasions of the chonber exteed =1/2 tincs che linecr
dimensions of the torgete HMors speoifically the orcas=scotion of the
contining ohctbor must exéeed 3 certain nininum ond there 1s o aritioal
length for esoh oross~seotion which cxceeds this minloun,

Cotiperiatns hove buen node with openeended aylindrical rivetted cona
ond furcher tricls with cbhsf Trget MIuctures are to bu tdes
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